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Electrostatic Filter for Flue Gases 



The invention relates to an electrostatic filter for a flue 
gas, for the exhaust gas of heating plants in particular. 

The increase in non-industrial heating plants, of oil-fired 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
industrial heating plants. In order to be accepted, a 
precipitator suitable for this purpose must in particular be 
economical to acquire and to maintain. 

Electrostatic filters for the precipitation of incombustible 
and unburned solid and liquid particles from flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
and a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters must be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed. In industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 
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purpose or even by washing the filter. The known cleaning 
measures are too expensive for non-industrial use. In 
particular, sticky residues from the combustion of liquid 
fuels can only be removed incompletely in this manner. In 
addition, the washing of such a filter raises wastewater 
problems . 

The object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
maintenance costs of which are kept within reasonable limits, 
and which are easy to service. 

According to the present invention, the objective is 
attained using an electrostatic filter which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
electrodes and the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner, i.e., with the 
least equipment expense, and in a more thorough manner than 
is possible with customary cleaning measures. The individual 
electrodes may be scrubbed in succession using a single 
brush; however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, at 
once using appropriate brush sets. 

In another embodiment of the invention, the ends of the 
precipitating eletrodes facing the outlet are widened and 
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the widened ends of the precipitating eletrodes are in flush 
contact with one another, covering the intermediate spaces 
between them, and are enclosed by a sleeve, which screens 
the remaining space between the filter chamber wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is 
subjected to cleaning. Advantageously, the precipitating 
eletrodes are expanded to form a hexagonally shaped bundle. 
This results in the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section. 

The function of the electrical conductor for the energized 
electrodes may be taken over by the common mounting for the 
electrodes supported on insulators situated in the filter 
chamber; namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
supporting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 



309833/0668 



- 6 - 



2206057 

- 6 - 

In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may be 
filled Into paper bags, for example. 

The filter is situated between the smoke flue and the 
chimney. A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into the filter 
chamber and a choke valve provided on the outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required for the energized 
electrodes. 



The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which flue 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 
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Figure 1 shows a vertical section through the filter 

Figure 2 shows a section along Line II-II in Figure 1, 

Figure 3 shows the top view of a precipitating 
eletrode, 

Figure 4 shows a view of the corona-discharge points 
of an energized electrode, 

Figure 5 shows a brush head for the precipitating 
electrodes. 

Figure 6 shows a brush head for the energized 
electrodes. 

The filter includes a filter chamber 11 , through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in. the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 
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electrodes 14 , the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13. 

r Ih order to maintain the effectiveness of the filter, it is 
necessary from time to time to clean the precipitating 
.eletrodes 13 in particular, to which the precipitated 
particles are deposited. To this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
precipitating eletrodes 13 to be cleaned using brushes 
according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. ?he removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 

^removable hood 111, and energized electrodes 14 are 
suspended together on a support construction consisting of a 
frame 16 and crossbeams 161 situated on it, which can be 
removed from the filter chamber 11 after the hood 111 is 

lifted off. 
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Energized electrodes 14 are connected directly to the 
voltage source, not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162, 171 are disconnected when the hood 111 is 
lifted off. 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletrodes 13 and their enclosure by a sleeve 
18, which fills the open space between the filter-chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating eletrodes 13 and energized electrodes 14. 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel 113 formed on the filter chamber 
11, from which it may be filled, for example, into paper 
bags. 
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Claims 



|T7J An electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
bottom of the chamber and a discharge opening for the 
cleaned gas at the top of the chamber and several grounded, 
tubular precipitating eletrodes situated in the chamber at a 
distance from one another, extending in the flow direction 
of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas. 
wherein all energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly from the 
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filter chamber after a hood sealing the filter chamber is 
lifted off. 

2. An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with one another, covering 
the intermediate spaces between them, and are enclosed by a 
sleeve, which screens the remaining space between the 
filter-chamber wall and the electrode bundle. 

3. An electrostatic filter according to Claim 2, 
wherein the precipitating eletrodes are widened to form a 
hexagonally shaped bundle. 

4. An electrostatic filter according to Claims 1 through 3, 
wherein the frame provided over insulators situated in the 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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electrodes and the vol.- supporting the 
6 * The electrostatic fiif*,. 

"herein the „« er cn *° 1 ***** 5 ' 

-vie, . slld e^e d ' anta9e ° Mly into . 
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Blektrof liter Xiir fiaucbgase 



Die Erflndong betrifft einen Elektrofilter fUr Baucbgaa 
insbesobdere f« r das Abgas v<m ffei^aanlagen. 

Bio Zunahae von niahtlnduatnelien Heizungsanlagen, ins- 
beeondere von Olhei**^, eineraeits Wdie berechtig-. 
ten Ferderungen nach Beinhnltnng der AWphSre anderer- 
salts legen ea nana, auoh fdr eine Reinigurig der ran 
n^htiMua^iellan HeUangaanlagan herrubrenden Abgase 
ZU B ° rgeh - daftt * geeignetar Abeeheider 0 uB, a* eieh 
ein^hren, inebeeondare prelect In dar AneehaffUng uM 
in der Onterhaltong seln. 

JlelctrofHtar Mr die Abscheidung van unbrexmbaren und 
niaht verbrannten, t eaten and flueelgen Partlieln a«a bal 
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der Terbrennung von f eeten, fltiasigen and gasf oroigen 
Brennstoffen eutstehendeil Bauobgasen Bind in verscble- 
denen lusrdhrungsformen bekannt. Bekannt sind insbeson- 
dere zveistufige, mit Hoohapammng betriebene:Blettro- 
filter, bestehend aus einer Pilterkaiomer mit elner Bin- 
trittsSffnung fur das zu reinlgende Gas am Pufl dor Kam- 
mer und einer Austrittsoffnung far das gereinigte Gas 
am Kopf der Earner und einer Mehrzahl ™n In der Kammer '. 
la Abstaud voueinander angeordneten, siob in Stromungs- 
richtung des Gases erstrecJcenden, geerdeten, rohrfSrmi- 
gen Hiedersohlagselektroden sowie komentrisch dart* an- 
geordneten spannungsfuhrenden Blektroden, die an ihren 
freien, der Bintrtttsoffnung fur das Gas zugewandten Bn- 
den Spruhspitzen aufweisen. I* inhomogenen elektrischen 
Sprtthf eld der Ionisationszone dieser Pilter werden die 
i* zu reinigenden Gas enthaltenen f eaten und/oder fluasl- 
Sen Partikel unipolar auf geladen und la homogen statlscuen 
Paid der Abscbeldungszoue aus dem Gas niedergeschiagen. 

Die Pllter.mttssen von Zeit zu Zeit gereinigt verden, das 
heifit die an den Biederschlagseiektroden abgeschiedenen 
Partikel mttssen entf ernt werden. Bel inudstrieilen Aula- 
Sen geschieht dies durch Bdtteln oder Klopfen mittels 
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eigene dafttr tnstalliefter Y 0 rrichtungen oder aber darch 
Waachen des filters. Kir den nichtinauBtriellen Binaatz 
Bind die bekawrten BeinigungsmaBnahxnen zu aufwendig. Tas- 
besondere klebende BJlokatSnde ans der Verbrennung fltlssi- 
ger Brennatoffe laeaen aich auf dieaeWeiae nur tmvo li- 
st and ig entf" ernen. Baa Vaschen eines eolcben Filters wirf t 
zudem Abwasaerprobleme auf. 

Bie der Brfindung zugruadeliegende Aufgabe iat es, einen 
Blefcferofiiter fUr die AbScheidung von Xesten and fltissi- 
gen Partikeln aaa dem Abgaa insbesondere von nicbtindnetri- 
ellen Heizungsanlageri zn aohaffen, deeaen Anschafittnga- 
und ttaterhaltungskoaten aich in vertretbaren Grenzen hal- 
ten und. d6r leioht" zu warten iat. 



Bie Aufgabe wird erfindnngBgeoae ait einem Blektrofilter 
gel&st, der ana einer Pilterkaaaer nit einer Bintritts- 
b*ffnung far daa Ztt reinlgende Gas am *uB der Kaaaer und 
einer AastrittaSXfnung fur daa gereinigte Gas am Xopf der 
Kaaaer und einer Mehrzahl von in der Kaamer ia Abstand vbn- 
einander angeordneten, aich in Stroaungsriohtung dea Gases 
eratreckendea, geerdeten, u>hrf3raigen Hiedera<*Ugseiektro- 
den aerie konzentriach darin angeordneten spammngsftihrendeii 
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Blektroden j die an ihren freien, der BintrittsbTfnung filr 
das ffas zugewandfen-Bnden, Sprttbapitzen aufweisen, bestebt 
ana dadarch gekennzeiobnet 1st, daB sSntliohe spaniumge- 
ffihrende Blektroden an einem sioh oberhalb der Hieder- 
Sohlagselektroden erstreckenden Baboon hangend in den Hie- 
derscblagseiektroden nach JLbheben einer die Pilterkammer 
abachlieeenden Haube aus der Pilterkammer gemeinsam ent- 
nehmbar angeordnet Bind. 

Die erfinaungsgemaB Torgesehene Mogliobkeit der Entnehm- 
barkeit der spannttngsfubrenden Blektroden aus der geoff- 
neten Pilterkammer er3ffnet die Mogliobkeit, sowonl die 
apannnngsfuhrenden Blektroden ale auch die Hiederachlags- 
elektroden wit in entsprechender Veise ausgestalteten Bttr- 
aten ron Hand, aleo nit geringatem apfcartivem ilnfwand, zu 
relnigen, raid zwar durchgreif ender als dies nit den tfbli- 
oaen fieinigraigsmaflnahmen mdglioh ist. Dabei komen die ein- 
zelnen Blektroden naoheinander ait einer Binzelbursta durch- 
gepntet werden,. es kann aber auch eine Mehrzahl Von Blek- 
troden, gegebenenfaila das gauze Blektrodenbttndel, oit ent- 
eprechenden BOrstensatzen auf .einmal gereinigt warden. 

In veiterer. Ausgestaitung der E r findtmg liegen die an ifcren 
austrittsaeitigen Stirnseiten aufgeweiteten Hiedersohlags- 
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elektroden mit ihren auf gewei teten Enden mrter ttberdeckung 
der Zvriaouenraaine bflndig gegeueinander an UBd eind Ton 
einer den verbieibenden Eaum zwiaouen J^lterkammerwandung 
und Elektrodenbtindel abaohiiraenden Manachette eingefaflt, 
so dafl das geaaate Gas zvangslaufig die Hiedereohlagseiek- 
troden durohstrSmend der Beinigung imterwo.rfen wird. Zveck- 
aafligerweiae aind die Hiederachlagaelektroden unter Bil- 
dnng elnes sectaaeckigen Bundea' aufgeweitet. Daraus resul- 
tiert die grbBte Paokungadichte der Elektroden und damit 
das Optimum an Trerbleibendem Stromungaq^erschnitt. 

Die Punktion der elektriechen leiter fur die apannungsfuh- 
renden Elektroden kann von der gemeinsajnen, sioh auf in 
der Pilterkammer angeordneten Isolatoren absttttzenden Hal- 
terung fur die Elektroden, naalioh dea Banaen und den da- 
ran angeordneten, die Elektroden tragenden fPraversen, uber- 
nommen werden. 

Ana Sicherfaeitsgrunden kann der die Pilterkaaaer abaohliea- 
aenden Baube ein die elektriache Terbindung zwiachen den 
apamittngafubrenden Blektroden. bzw. dea die Elektroden tra- 
genden Baumeri und der Spannunga^uelle beta Abfaeben der Hau- 
be unterbrecbender Schalter zugeordnet sein. 
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*igur 1 einen Vertikaischnitt dnrch den. 

Pilter, 

Pigur 2 einen Schnitt nach Linie H - if 

. in Pigur 1 , 



Pigur- 3 



Pigur 5 * 



die Draafeicht anf einerPieder- 
eohlagselektrode, ' 

die Anaiclrfc der Spruhspitze einer 
Bp^nnungsf iihrend en Elektrode, 

einen Burstenkopf fur die P/ieder- 
Bchlagselettroden, 



Pigur 6 



einen Bttrstenkopf fnr die spannungs- 
ftthrenden Elektroden. 



Der Pilter bestefat aus der i« Sfime der in-pigur 1 einge- 
seiohneten Pfeile ron dem ro reinigenden Gas dureuetromten 
Pitterkammer 11, wobei die Bingraume 12 fcwisohen dem in 
der Pilterkammer 11 angeordneten Bdndel Piederschlageelek^- 
troden 13 nnd den sentr^a den Biederschlagaelektroden 
13 angeordneten, spannungefdhrenden Elektroden 14 paasiert 
verdem Beim Pasaieren der Sprilhspitzen 141 der spanning. 
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I ftiarenden Blektrodea U werdea die in, Gas befindlichea 
I Soavebestoffe - feste und/oder fluseige Partikel ala Ter- 
brennungaprodukte bs*. Kfcketaade aus der uuvollstandi €etl 
Verbrennung - unipolar aafgeladen una die unipolar aufge- 
ladeaen Partikel sodaaa an der JnneaWandung 1 5 1 der Hieder- 
j sohlagseleJctrode 13 abgeschiedeni 

Pflr die Jtafreohteraaltuag der Wirkeamkeit des Piiters 1st 
ea erPorderlich, iasbesoadere die Bieaerechlagselektroaea 
13, aa deaea aich die abgescaiedeaea Partikel abeeteea, von 
Zeit .*u Zeit 2 u reia^ea. Zu diesem Zwe ck ist eiae Bataehm- 
barkeit der apmmungsfuhreaden Blektrodea 14, aus'der Pil- 
terkanaer 11 uad damit aue den ITiederscflagselektrodea 13 
I VOrgeSehen ' die * 8 die Hiede^cbttgselektroden 

! U «±i< Burstea geaafl Pigur 5 and die epaaauagafilbrendea 
Blektrodea 14 mit Bursten geaafl Plgur 6 su reinigeu. Pie 
KSgliohkeit zwc Patnalune der spaaauageffihreadea Blektrodea 
14 aua der Pilterkaaaer 11 wird dadurch eroffaet, daB daa 
Oberteil der Pilterka«»er 11 als abneaabare Haube in ^ 
bildet let, una die apanaangafahreadea Elektrodea H gemein- 
ea« an eiaer aua eiae, Bah«en 16 uad daraa aageerdaetea Ca- 
rers en 161 bestetfenden ffragerkonetruktion aufgehSugt aind, 
die naea Ibhebea .der Haube 111 aua der Pilterkamaer 11 eat- 
nehnbar 1st. 

^nooQi /neon 
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Me opanm^efahrenden Mektroaen H si* alt a „ 

dareeat8lUao *—WiU» murttteXbar torch ale Jet 
te Men « aen leUaiaen( m 4u 

WeXXe angeschXeeeenea (, 7 ) Sah.en ,6 Terpen. Aob 8i 

**t 162, , 71 b rtB AbhebOT 4er Haitbft ,„ 
wird* • . 

I*V aestrtttsem, eecaaec^e tof.ett^ « aer ^ 
aexte, KeaerscaXaseeXettreaen ,3 aaa itee ^ 

»* ae» B ie MTO a mWmlel msfaUende 18 stelu 

ateeer. a a, a as geaaate> ta ate f ,. : 

ae oae ate at^ 1? ^ ^^^^ 

13 ^ «~ Kektroae, 14 aurche teSrt . 

^ ^ "^Wektroaen ,3 e^Mrstete Beta, 
sanunelt aioh In den an ai« 

ter 11, mtericanmer 11 aogefowten Trtoh- 

113, ma de* der etwa in Papiers^e abSUlbar ist. 
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P r U o h e 



) ^lelrtrofilter, besteheaa 



JSintrittsoffn 



ans elnc ] 



W-lterkanra 



er mit eiaer 



mer una elner 



«« ^ aas z« rein^enae G a s a « P«b dor 



Kam- 



fSr das 



geretnigto Gas an 
yon in aer Eammer im 



Kont aer. Kanner una eiaer Mebrsaal 

^ eratreCkenden ' <~»> ^.Me- 

derechlagselektroaea sovie to^trl 




sch darln aageoranoten* 



BiatrttteSf fating 



Elefctroaen, a ie aa ihren f reten 



das Gas 



der 



Kugefcehrten Enaea Spruhapit- 



von f estea una odor 
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da- 
Blejfc 
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den nach Abhobcn einer die P ilterkaouner abschlieften- 
den Hatibe aas der Pilterfcamaier geoelnsam entnehmbar 
. angeordnet stud. 

2. Blektrof liter nach Anspmch 1, dadurch g efcemiseio hue t , 

daB die an ihreh aastrittsseitigen Stiraseiten autgeweite- 
ten Hie d er s chlageelektro den ait ihren aufgeweiteten End en 
nnter Uberdecknng der Zwisctuenraxuae bfindig gegeneinander 
snliegen und von einer den v.erbleibenden Bsaxm zwischen 
Pilterfcammerwandung und Blettrodenblimlel abschirmenden 
Manse he tte eipgefaflt siiid* 

3. Blektrofilter nach ^nsprueh 2-, daddrbh- gekennzeiebnet, 

dafl die ITiedexrschlagselefctroden tmter Bildnng eines sechs- 
eckigen Sondes atifgeweitet Bind- . - - 



4* Elektrof liter nach den Anspriichen 1 bis 3 y dadurch gekejin-- 
zeichnet, daB der sich «ber In der Pilteiiammer angeordne- 
te Isolator en abstutzende^ alt die Bpanntmgsfuhrenden Elefc- 
troden tragenden Sraversen vereehene Hahmen mid die Iraveiv 
sen die eleirfcrischen loiter frir die epmnungBfUteeriden 
Bleirfcroden sind* 
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5. Blektrofilter nach. den AaBprtiofaen 1 bis 4, dadnroh ge- 
femnseicbnet, daB der die PUterfc OTB er ab S chiie*enden 
Hanbo oin die elektrieehe Verbiaamig svifcohen den opan- 
. nungeftthrenden. Elektroden ten. dem die Klektroden tra- 
gendm -Halunen und der Spaxmungequelle bein Abheben der 
Haube rarterbrechender Sohalter zugeordnet iot. 

6. Blektrofilter nach den Aneprflchen 1 bis 5, dadareb. ge- 
kennseichaet, dafl die Filterkamaer bodenaeitig in einen 
Triohter nit Schieberrersohlufl Sbergeht. 
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